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(54) PHASE SHIFTER 

(57)Abstract: 

PURPOSE: To make the size of a phase shifter with a large phase 
shift amount small and to design the phase shifter with a small 
frequency characteristic by selecting a T-shaped phase lag circuit 
or a T-shaped phase lead circuit employing lumped constants such 
as inductors and capacitors. 

CONSTITUTION: With FETs 3, 6 and 7 made conductive, and FETs 
1 , 5 and 8 made nonconductive, the FETs in the conductive state 
have a sufficiently low impedance and a high frequency signal 
passes through the FETs, and the FETs in the nonconductive state 
have a high impedance and a high frequency signal passes through a 
circuit loaded in parallel. An equivalent circuit of the phase shifter is 
a T-shaped high-pass filter employing capacitors 2a, 2b and an 
inductor 4c, which acts like a phase lead circuit. Then the FETs 3, 6 
and 7 are nonconductive and the FETs 1 , 3 and 8 are conductive. 
An equivalent circuit of the phase shifter is a T-shaped low-pass 
filter employing capacitors 2c and inductors 4a, 4b, which acts like a 
phase lag circuit. 
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©y-htS2 9a > 29cl:0 [V] ^EPiDL. ft 2 
fl)FET3Stf»40FET6fl)y-Ha2 9b, 2 
9 dlct°>^^^mi±^EPADt-^)<!:. A A*^ 10 .fey 

ET 1 s !BiS9MB2 64tf*V««t<Eotl^JI 

3(DFET5^il^LTtiiAiS^1 Uy^«o - 

(Ot^-cOAA^i ofr&fflASHHM 1 ^-CtDSSJftfl 
•^(0Jiiii{iffiS(4> ±E(Dtt*e3l«»2 5*ai8Lfc 

li^coiiigfiLtgai^^L. x*fia«B2 5 (biies 

[0 0 0 7] CCDcfedlC. $1^bS40FETfl)t> 

V— hmti2 9irEp*n^^^j±[Cefe 

[0 0 0 8] 
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[0 0 0 9] ZOT^BJ(i±|B<CJ:a^Sii^S;*-r-i)fc 

<»ic ft $ ^.fc t cd -e. /j^s-ch & ft tttto/h a? i«s 

[0 0 10] 

[Bi*iat«fc»ffl*a] ^0>««a>*i6«i let 

CD F E T fc-f $ SttHClgft Lfcft 2 CD F E T t 

£ft*l izMM* L fc Eltt * Affl A «l L 2 

•Qtt^jiciHSL, *afean=£SLf=* 5© f 

ETt'f $ S3fe5HI=SI« Lf-ft 6 CO F E T <!: £E 

IESU C*Vt»F ETfl>y- hmffilCRffSCO/WTX® 

[00 1 1] &tz. CO*M<DSg«s«2(c«fe*»ffi«lc 
£l*TI*, ft1 ©FETi-fi/$r$*£3fe5iji::8*rLfc 
ft 2 CD F E T t ^iSJiJlc^LfcllK^ AtU*Si^$S.5l 
L 2 oitailcEllU *-W*->$ £afe5UI=» 
WLfc*5©'FET4:-f>4f^* £5lfe*iJI-3£^Lfcft 6 
(DFETt £*MI=l&it LfeBIB£AH]4li|*tt<S±ft 

£cD/W T7.®l±£EPflD-f * «fc o I- Lfcc 

[00 1 2] C<D«93a>£lfc0l3|::J:<&&ffi8f:: 
*Jl*TI4. 4rV/<*>^*3fe5«l=S«Lfc»1 CDFETcb 
-f 9 Srftf'JICjgiBi Lfcft 2 CD F E T t £j£$UI::& 

II. SsfflFETt, -f >^d»*3fe5fll=SW5Lfc» 
6(DFETi $K9Jlcfttt Lf=@tt£AUl 
HtBlc^LM^JICEgU C+Lt> F E T <T)*f — h^l- 

[0 0 1.3] *fc. Cl<D^(DS|JS0ii4rcJ:^^fflS(c 

ft 2 CD F E T t « It5lJI=»« Lfc@»* Affl*«l*<e* 
£«ttl=»L2 0tt5«lCE«L. S5©FETt, -f > 
* SSJUCtt* Lfcft 6 CD FETt ££$IJU:gMft U 

ttC, F E TOtf — (-^ffilcgf^CD/WT'XmBE^EPJn-r 

[0 0 14] CCDfg^CDSUfeffiJ5(cJ:4^4aillc 
fcl^TI4, -f £3fc5lJf::g^ Lfcft 1 CDFET£ 

AUi*4S^^5>±SESl=*f L 2 ojt JiJlcEM L, ft 5 CD 
FETi, -f $ £ ftJUlCg^ Lfcft 6 CD F E T t 

*ttMlcJ^LfcH»*Amatt*tt*±ttHH=**L3fc 
$UI::E«L. CtibFET (D^r — t*nfflzffi&<D;U T 
xmH^EPJa-t £> cfc 5 I- Lfc„ 

[0 0 15] *fc. C <D«W<)!)SI*6« 6 l=<t 
ifcUTI*. *-V/^>$ £M?Ulr^ Lfc F E T£Ai£* 
4B*tt«±«ttl=» L 2 ot» l=EB L . ft 5 CD F E T 
*>*$**ft5«l::SMS5Lfc*6©FETfc£lB$lJ 



£EP*in-f $=fc-5|- Lfc„ 

[0 0 16] £fc, C0>#6H©*Jt«7f::J:4»«»f= 
*5t*TI4, ft1 CDFETtft2CDFETir$Atii^l3fl5$ 
^±^KIC*fLlS5IJI=iBSL, ft3CDFET<h. -f> 
V? $ £ ft ?iJlcg# Lfcft 4 CD F E T t «K9ll=ttM L 

*t6 F E T Of — hSfficj^CD/W 7XSEE£EPiD-r 
-Scfc d I- Lfc„ 

[00 1 7] £fc. Z<Dm%i<DmMm 8 lZ&&&m%slZ 
fcl^TI4. £3lfe5lJIC^Lfcft 1 CD F E T t 

£ mn~m^S Lfcft 2 CD F E T t *B5>JI=» 

SU £3fe5lJ(c|£^Lfcft5CDFETt-f > 

$ * Jfe5"l l=8Sr Lfc* 6 © FETt *tt5fll=»«L 
fc E B * A ffl * SB * «S«±ttH»= ** L SJiJ IciHS L . c 
^Xf, FETffiy- hl:MlcHlfSCDA-<7'X«l±£EP*af 

[00 1 8] ifefc. CCDfgWCD3lffieij9ICj;-5,^ffi|||C 
fcl^TI*. ft 1 CD F E T t -f ^ S365t|l=»W Lfc 

ft 2 © f e t t & H5ij i^mm u fciHiB^ Atb ass ms; 
^ l fcft s <d f e t 1 4 -^yi * Lf-ft e 

CD F E T t **5lll=«»LfclHl»*Aa*«l*tt«±l* 
Blc^LStJiJIclESL. Z^bFETffiy- hWIICRff 
^ CD / U T X m !± & EP *P -T -5 <fc 5 I C L fc 0 

[0 0 1 9] ^fc. CCD^B^(D*JS<51J1 OlciS^ffi^ 
ICfcl^Tli. +-V/\^>^ *J65IJI=»»Lfc» 1 <D F E T 

t j >v<7 9 &mm\~m$i uy=ft 2 <d f e t t ^is^ji- 

IBSL, »5<DFETfc-f >5ff **365UI=SI«Lfc* 
6 CD F E T t *tt5(ll=ttlflLfc®B* Ata*48**S*3E 

^ssi^^LiijijiciEaL, z+LbFETcoy- h«ai= 

Rff^CD/ U 7 X«l± £ EP A0f -5 J: 5 ic L „ 
[0 0 2 0] 1lcJ:^,^4gS 
IcfcLNTI*. ftl CDFETt'T>'Sr^^£3£^J[C^^L 
fcft 2 CD F E T t £lS5iJlc^Lfc[lBcrAaJ*4iScrl^ 
-5:±«»l=**U2oafe5«l=E«L, ft5CDFETt-f> 
^*^7 ^ £M5UlC}g^ Lfcft 6 CD F E T t &W.mizmm L 
fcElB* Att*4i*«S«±ISlttl=» LitJiJlciBB c 
ftbFET© y — hSMIZBFr5£cD/W7X«l±£EP»rf 

[002 1] £7=. CCD?|B^CD||»J1 2l=cfc-S^fflS 
IC^JL^TIct. ft1 (DFETi: ?r3£5>Jlc^L 
frft 2CD F E T t £!B5iJlc}glSI LfcSB £ AfcH2j3S<r$S 
«3E«»I=» L 2 o3fe5«lcE«L. *-V/^>^ crMJUl^ 
Sffi Lfcft 5 CD F E T S Affl*«IISIS«i«B(=» Lit 
C^,t, F ETCOy- HSICMS©/U7 
X^J±$EP»p-r-5cfc 5 ic Lfco 
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[0022] z<Dftm<DmMm-\ 3\z&&&ia& 

Irfcl^TIi, 3M CDFETir-O-S^S^ft^JI^I^L 

tzm 2 <d f e t t £ m.mizmm Lfcstt* Am***!* 

^±^SSl~>StL2oat?iJ|clE«L. |g5CDFET£AliJ 

[0 0 2 3] £fc, CCO3§B.BcDii]&£0l]1 4|Cjc^.^4B^ 
fc«2©FETt «tt9ni=SMt LfcElS&^AtiJflSS £fS 

g<w Lfcm 5 <d f e t s Aa*«ste«s»B»=>* Lit 
5iji=esu f e t of — \-mm\zm^(D/U7 

xmE.&WDQ?&& => 1= Lfc„ 
[0 0 2 4] £f=. Z(Df£BJlOUMmi 5lCj:i,^ffiS 

Izfcivcii, *-v/<->£ £&5«JI=3£^Lfcm ifflFET 
1 4 ^91 $ *3£5»JI=g«r Lfcm 2 CD F E T t £ Xthtl 
4S*te*±tt»l=» LE5II l=IES U S3(DFETt-f 
£ £3fe5iJ|Cg^ Lfct4 CD F E T t &M9llZ&m 

c^.t> f e j <Df — i~nmzmfeo)'U rz.miz&mn 

[0 0 2 5] CCDfgS^COHJS^Jl 6lCj;^^ffl^ 

ictJL^Tlis Si 2 (D F E T t V-S^ * £ft$iJ(=gii5 L 
fc» 1 CO F E T t *Affi*«*tt^t±*ttlC» Ltt5UI= 
iES Ls *3©FET£-f >#$*£a£5iJI=S3SLfc* 
4 CD F E T <t £l65W=8M* UfclUK£Aai*4g^-S*x± 
»»l=» L3fe5fll=K«U Cftt, F E TG)tf — h*&(= 

[0 0 2 6] CCDf§BjjcDlli£0iJ1 7|c,£.5^*B§g 

dfcl^TI*. -C >-S^r> ? *3feJF||l=»»Lfc* 1 CO F E T 
£Aaj*ffi£S£&±fi8&l=*tLi£$>]l=iE®L, !g2CDF 
ETi:-f>^5i *3£5>Jr=*« Lfclg 3 CD F E T k £» 

m izmm l tz @s§ £ a m * ag£ $s^±^ki- a l &aaj i= 

IESU Z^bFET©f- hmffilrRff^CD/WTXm 

[0027] ccDfSBjcDliJStfiJi sir.fe^^ffls 
icfc^TI*. £3£$UI=^Lfcg 1 <D F E T 

£AHi;MiSI*#±«ttl=}kf Lfi5>]l=E«U S2©F 
ETt'f £ £afe5UI=8« Lfc* 3 CD F E T «t £it 

9JI=l£ttLf=l3i&*Aaja**tt#±«g&l=*f L3fe5»JI= 
SiL, Cft£FET(Dy— hSSKBf^tD/^fTXS 

[0 0 2 8] COfgftOSHEfflM 9lCj:^^<f# 

ICfct>TI*. % 1 CD F E T £Afcb;>3iiB£*S*±!S&S&l=*f 
Ut5>JI=EifiU » 2 CD F E T t <(>W 5 £3£5>jl=g 

« Lf_m 3 cd f e t t zmmizHtm Lfcuss^Adj^ag 

*«#£«»!=** L3fe5UI=EBU C^ibFE TCD^*— 

^ mmizmfco/ u r x an £ epad?- a & 5 i= l f= . 

[0 0 2 9] C CD^cDSUiEtfiJ 2 Olc 



i=as^-cii, FET\zm<uzm$i£*i&'<^'?<7£mffa 

— >CDM4S£s F E TCD*i35^t»tl-ffJjS^tlTL\ 

[0 0 3 0] Jfc, CCDSgBJjcD§i]6£0>j2 1 ICj:S^*B§g 
f-fcl^Tlis F ETIcafeJlJIcg^^+l^^-V/^v^CDA 

[003 1] CCD#&BJlCDflS60lj2 2|Cj:£>if£*Bg| 

fcfct^TI*. F E T^ff^-r-5)Jg3S^CDV-XS«/N° 
^-><h h'U-f>ig/W- >i:cDFB^R^CD-g|5IC'7 , — K 

[0 0 3 2] £fc. CCD^BJCDHJSW2 3 J:^)^ffiSlC 
fcl,xri*. FET^ftJ^-r-SJix^CDV— 
— ><t KU-fV*®/^ — ><tcDF B WcD-g|5lry— Km 

m'W—>£Mf&L. m&v—^mm'tf—i't Ku-r 

^ctCDFelfrM e tal insulato 
r Metals >T : >+)" (felTM I M=l £ 

[0O3 3] ^fc. CCD^BJCDHJg^J2 4 Icj: 3I£1S§S 
ICtJLNTI*, F ET^ff^/S-r-StSxMttCDV— 
$-><t h*b-f>tft/^- >^CDr B 1IC#-CD-SPlr<f- h 

[0 0 3 4] CCD^gB^(Diete0!l2 5lCj;§^ffi^ 

ICfcl^Tf*.. FET(DV-Xl^ffcli KL"f 
-V/<->^ ^^-LT^itfe^^'S «fe 51= Lf= 0 

[0 0 3 5] 

[#«] c<Dmwa>mi&m nz^ttit. -f>^$t,L 

< li4r-V/<*>* *<3£5iJI=^^*tfc F E T <T)f — h*41 
^m^CD/^-frxSE^EPiP LT F E T<D*>#;mk* 
Z>#;mk<Dm-&i*$miR.-r$>Zklz&iK 

t/* * / < *> ^ «t y * *t s t sttffianiii b i t stt 

[0 0 3 6] CCDf§BJ<DHSS^J2|-<fe^Xli, FE 

^mn&'At. f e t iz mm iznm z *itz * v / < -> ^ s o: 

-0^$«t^fiJfflLt> FETCD7t->tt^i:^-7tt^ 
.tCDiSfi^-l+SiltR-r-SCtlc^y, 'T^^^^St/dFA' 

/<*>^r *y«ja**i*Tfflfiffia*iEi»t TSttffiai^ 

[0 0 3 7] 3-tz. Z<Dm$i<DmMffl3lz£.Hl£^ F E 
TCD^-7ttffiT- KU^>a^i V— ^««l«l=*±-t* 
s FET|c3£5iJ|=ig^£;Kf-*v/*->*;&tf 
•Y >^^^ ir^^iJfflLT. FETCD^->ttffi<t^-^«SI 
irCD^ti-^JMtR-r^cirlcd; y, -Y >^<7 ^^l/^-v 
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[0 0 3 8] CCD^BJ(DSUE0iJ4lCj:+lli. F E 

FETI=3fe5«f=»«5*tLfc-f >$^*<t£ 
fiJfflLT, FET©* >«®<t*:7#ig£:©frfl£l±£il 
«r*Ctl=«fey. -f «fcy*jS 

**i*TSttffia*tEttiTa(4ffiis#iattt*«j«is. 

[0 0 3 9] C WISBECH 5 (C^tllS. FE 

smalt. FET<D7t>vtmt*z?vimt<D&-£i±&m 

[0 0 4 0] 3=fc, ca>#BilBc>SIS£0>J6i::,j:;hi£. fe 
t ay^-y^m-Q K u-r >*s±: v— x«ani=«^f 4 

£ , F E T |C&5»J ICS^ $ V / < *> £ X 

-Y>?''>S<!:£*iJfflLT. FET©t^tt7tti 

[0041] &tz. z.<r>%w<nmMWn\~&fa\£, fe 

w-r* cilery, aiiE&.t'f i/*-v/n°:> 
* j: y«ja*tt* TStt«a6*iHi»t swim.*. 

[0 0 4 2] C<7)fl^<DllJSfi!l8IC e fc+llS > f > 

3f 5tL< 4<afe5>]irSl^f $*tfc FETO 

> * £ & v J <*> £ <fc y Writ * ft 6 k §2&*B a*i Eh] 

[0043] z.<D§&mmm.ms\~&iMZ, fe 

FETIca£5»J»-^$*lfc4r-V/^>5'&l^ 

[0044] £fc. COD^OHJte^JI OlCfetttf, F 
tf-f^-^.hSfijJHLT. F ET<D*>Vtmt*7tk 

»t©tt*i**jB«-r*i:ti=j:y, -f^jr^^atf* 
-v/<*>4i «ty*«s*ift*siti*a*Lii»t * Ismail 

[0 0 4 5] £f-. C<DSgB^©Slte^I1 1 |=J:*ltf. F 



t» FETI=3feMI=SI«f**tfc'ir>^5it 
£*JfflLT, FET©*>tt8i*?tttt£<&tt*1±£ 

a«-r*cti=j:y, -o^^su^-w?^* *y« 

[0046] £fc, C©^B^(D||]!i«1 2\Z&Hl£. F 

ET©t7«st k u-r >mmt y— *raiHi=ft±-*- 
zmmtiiftt. FETic3fe?uic^$ttfc+A'/'?->-S'& 

[0 0 4 7] *fc. -<DSIB^(DltJfi^Jl 3ICj;^tt\ F 

, FETizmmizmffi£i\tz4>'?-7$ t 

£fiJfflLT. F ET<D^>^mk7fy^mk(Dm^i: 

M1R?& cilery, ajiHtt&^vjr^AiHr*/^ 

[0 0 4 8] f-fc, C(7)f§BJ(DSI*£0lJ 1 4|CJ;+Lli\ F 

ET<©^-37tt»-c? Ku-r >«atv-^«aniii=fsflfe-r 

^fiJfflLT. FETCD^->«S<t7|-7ttSt(DiSa-&-|±^ 
[0049] ^©96Wfl)S8lt«1 5|rJ:*ll*. F 

e T©^-^«^-r? Ku-fviltv- x*awi=fi^ 

■S^ajS^-t. FET(ca£5IJ[r^$*tfc+^/^i>^& 
UC^V^f^-S'.h^flJfflLr, FET(Ot>ttli:t7tt 

teiro^-t+$aw-r^-i:^<fey, -f>^*;&t/* 

[0050] Sfc. -(D^BJ(DII!S<5IJ1 6lrj:ttl*\ F 

e T©t7«st k u-r >tat y-^.m.mm\z%±-t 

^fiJfflLT. FET(7>7i->tt®<h*:7#S < h<DiiS£-t!-£ 

a^-r^ci<t[c c fey,-r>^^5i&tj:^v/N°->^<i:y« 

[0051] &tzs ^wmjHDmmm -\ nz^nit. f 
ETfflt^tti-c $\s4iswmt % j— *nmm\z§t±-* 

&mm:f$.'Ak. F E TI=M5«l=S***ifc^ * fc 

[0052] COT^B^rolliE^IJI 8IC«fctLli, F 

e T©t7ttit? k \s4 isWBLt v— x«aiai3*'*-r 

•S SfiJ«» «t . f E T lcM?nj ic igft Z 4i fc ^ v / \° -> a 

«t<75im^#^atf?-r4-tic«fcy. aaiaiBt-oy 



(9) 



ttfflW- 8-250963 



[0053] ^fc. zomwoimmmi 9iCcfc*u;£, f 

E TCD^ftfiT' KU"f V-X 

v$ <fc U «Wt*sh.4tMBJt*IIltti: £«J&x.-So 
[0 0 5 4] C0)«W©*JIS«2 0l=«fe*ltf, F 

>tfi*L < Elt # S * a 1= Lfco 
[0 0 5 5] £fc. C©S8W«)*Jfi«2 1 F 
ETI-^JIc^S+i^^F-v/^v^OAtti^Ss^^JS-r 
•SUSS/**— >**§sa«(=»j***i*v— Xg«/<£ 

fc. 

[0 0 5 6] CCDJgBjCDllJ60ll2 2|C<fc*U;£, F 

ETfl) v-xlffi/^ - Vi KW >W£/<$ — >t(D 

•So 

[0 0 5 7] £fc. Z\(DmW<DmMM2 3l-«fc*llf % F 

hrs©— sju:, m i Mzi>T J >-y-^isitfc-«tic < fcy, 

* + /^>*©Affi;bttS»JSr ->£V-X 
[0 0 5 8] CCD^BJ<DHife^j2 4|Cj;tLl*\ F 

•So 

[0 0 5 9] CCD3£B.BCD3IS£#J2 5lrj;4xli\ F 

E T(D7-7lIffcl* KU-f >««S*3t»IC«*1± 

x. So 

[0 0 6 0] 

[Sias^j] 

HirfcLNTs 1 1 2 a A<3£*iJI-ig^£ 

ft/clR 1I0FET, 3 \$m 1 (D-<>?<7 $ 4 a A<j)fc5iJ|:: 
8H$W:i2fl)FET, 5lil2ffl+V/<v5! 2 b # 
3feMI=»«*iftfcJ(E3a)FET, 6lif 2 



4 bA<3£5iJ|C^$ttfcm4CDFET. 7I*SI3CD*- J r 
2 cA<3fe5UI-g#**tfcm5CDF ET, 8li|g3 
CD-O^-?* 4 cA<3£5iJ|r^*^fc«6(DFET. 9 

[006 1] "O^IC, @1 fcm^lMtKOlxTKWr 
•S, (£*a>5Mfi«T?SMIlLfc«t:3f=, FET05V-H 

a i-iMQ-r.sei± c tt f e t &*>&mt 

j-yVtBlzyi&Tl&ZtrfT'Z&o £-3, H 2 <D F E T 
3, l4CDFET6au;^5(DFET7^t>t^ 
L, S1C5FET1, »3©FET5at;f 6fl)FET 
8 £;J-37)R8g FET)b?t>tItlj:FETli< 

> tf— ? >x t ft y mmmEmt f e t«£ 

UL, -Tj^ttfglrliF ET#;g-f >tf— #>X<t 

ft -s fc to . s m mmmtmm \z*&& l f= m bai 

•CCD F E T CDf£iafi&A<+#l-/h i* £ L T l£W&?H\£ HI 
2 (a) CDJ:3ICf£l CD*V/^>$ 2 a, f 2©+A-/< 
•>5i 2 bRtflS 3 0M 4 clCj;y T§9/Vf/*X 

[0062] O^IC, f 20FET3. S54CDFET6 
RUm5(DFE.T7i^-y^m\zL. SS 1 CD F E T 1 . 
I3(CFE T5»i;f 6(DFE T 8 $^->ttffit-r -So 
C<Dt*<D»«»0!>*flilHlttf*. ?T>tt^T'CDFETCD 

iS.tf.mtf+ftiz>^z i^t Lr*fflg-r*tiilH2 (b) CD* 

dlcfgl CD'f 4 a. H2CD-T £ 4 b&tf 

s3CD4rA'/^i>^ 2 c IC* y TlP-/a7^^?i 

[0063] CCDcfc5l=, FETCD5j->^<!:^-^tt^ 
£ Stiff U TStftfi**l3»£Tffittffi«;lxE)l&i* 
«I»iL*Cfcl=J:y, SSEBCDaiKiffi^CD^tS^^f 

5c£*<t?#£>o x-mmmom-a;. &*§{B\m&M i m=i 
j±« l r - >« * « < -r -s j&b a<ft < . m 

Ha»#ftOJ/Jx* l^*B§§CDl£ft#§^ t ftS>o 

[0 O 6 4] HJ£0"J2. gl3l*ZCD^BJCDHWJ2^jF 
f EIBH-Cfcy. H11 l-fc(tS«1 CD^-V/n°->^ 2aS 
1/IS2CD4f^/^>$' 2 b;b<ftl'>C«!:;6<SIJS£0iJ 1 <t^ft-S 

[0065] mmm 1 t?i*, fetcd^*— h«aict o > 

T*:7^!±£EPflo-f Sz<t-e#§£-r-S KMVStltV 

-x®ffip B icD#«j?e»^. aa-rftjKHa«*i=**L» 

1->t°-$f>X s -Tftfr^gBiTtft-SiplciS^U - 

cd f e Ti=ife5yr=3S«r*3h.4 j *"V/<*>* ^ffli^r 

1 iCfclt-SIII CD+^/^->'S' 2 aXL»:m2CD^-\'/«->^ 

2 bCD^yiC. F ETCD^-7ttffllc3bMtS>#*^»& 
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tMSit#-S£ 0 1 . Jl>£l&£ f t-T+Lli, m 1 cD*^/\° 
2 aMl2 0*t^'>$ 2 bCO*^/*V"S'fiiC 1 
IcJ^^SCttffcJbftTl^So 
[0 0 6 6] 
[SHI] 

C1= 50-2 • f tan (^) CpF] 

[0 0 6 7] -flSfl*)lCFET©^-7tt^B#<D^a:JS»li 

ft sis*?, fcsiw*«-^ 
mtem<m<tez>&t'c -\ <©tti*/j\* < ft£>fc#>, 

flH*TTSMftte»*ll]ttJb<«jaw1te£fcS. Sfc. CCD 
§M»liFET(Dgy- ht«ftl:ttffLTfey, C 

Mlim^/^^JIiroFETI. IS 3 CD F E 

t sco* ?tt;§-T:co#aicj: y 3S:R-r*££Pfci*ii*« 
[0 0 6 8] CCD*?!::. Hte^J2CD t fc7^^J?Ei:-r+i. 

is. < <t y fc^»$Af>ssa-cffiffl 

if^lz. f E T l=ttHl::S«r*'«4r"Wt3'$' *<*g.fc ft 
y frW.ittfV £ , £ fc * -V / v * £ 3£ $"] ic^^-r -i» fc to 
cOBItfc U*l&/<* — Vlcffa^^f * i£»A<ft < 

[O 0 6 9] 5?J£#IJ3. H4liC(7)f|B^(7)SISS0lj3$jF 

■rsssiiT-foy. m 1 icfcH-6ss3CD*-w?v$ 2 c*>< 

ft I* C t #Hi£0J 1 <t Mft £ * T* fc -& . 

[o o 7 o] ust^ij 1 -ci*. f e Tcoy— hWSdtfv 

-r>e-?>X. -Tftt>*.SBii:ftS«J;5lc^L. C 
(DF E Tlr^iJlr^iii^^-SJr-v/^v^ ^l»TTlfi 

1 ICfcltSmsro^A'/N'^^ 2 c(D<t^yir, F ETC? 

s*-v/M>$ t LTmm-?z><, ;ct*, 02 (b) ir^ 

^T§2<iffi®;K[aE&fcJ;.5ttteil*ia£0 2, ja&&£. 
f t^ftlS, Si 3(7)4^ 2 cCD^-W^vSMIC 2 
liSft 2 1; <fc y * * £ c i: e> ^tT t ^ o 

[007 1] 

[»2] 

sin (62^) r r-i 

C2= — — 7- CpFJ 

50 • 2 • it ■• t 



[0 0 7 2] -j&MlCFETCO* :7#HB#<D!g*j£#l* 
Sfcp FJilTro'h^L^fiSirft-SA^ l£2fr £>$i]£> J: 51-, 
!&Ii:tlitiiei*ll3!i ? 'l^ < ft£l5.t\ fcSlM*fl-§- 
ttft fitft < ft & 15 if C 2 CDfil l±#h £ < ft £ fc AO , >h * 

fflUTT^i4ffiil+L[5]SSA<^j£prBg<!:ftS, 
F E T 7 W=f 7 ^ST* J; y lim-T S ^ l» 1+ IS 
[0 0 7 3] CCD<fcdlC. ^jffi04 3CD<£?&*ifilt<t-r*l 

is, =&*aa£'h£ < t y fciN»^£*jgaftT?ttffl Lfci^ 

F ETIcffifiJI^g^S+^'^SA^Birft 
y /J*£Mb*<T? £ , £ fc* ^ / n° v $ £ 36511 £ fc Sb 

<D^\ta >ir#5^±-r >^$/£#A<ft < 

[0 O 7 4] 5lj6£0l]4. Hl5l;i:CCO3£BflCOiij6£0>j4£^ 

-r@s&0T?fcy * HI 1 l-fclt-5!Sl 2 a. 

f^CD^-V*^ 2 b&tffS3CD*-V/\°->'$' 2 c7!><ftl^ 

[o o 7 5] nmm -\ -ei*. fet©v- hssi^tr> 

-Otf-^X. Tft^*»^Ktft€)J;5l-^L. C 
CO F E TlzmtUzl£isi£H& : * J r'S'>'$> &mi^X TS6 
«@»**JjlLfc3&<. H»J4ICfcL%TI*. SJ£«!I1IC 
fclt-5^FA'/<i>^ 2C0ftt5yiC. F ET (D* 7 &m\~ t$ 

TfiJffl-T-So m&Ltz&5\~. H2lc^-TTiyi4ffilHlSS 

2ic«fcy*^^ 0 

[0 0 7 6] -^WICFETCO^-^ttssBtCO^iiS^-l* 
gfcp FJi^TCO/^$L^fiitft-S)A<. Sl/IS2ANP>flJi, 

IXC 2 C0fiSl*'h$ < ft-5fcto. CCD J: 5 ftejgjK^T' 
■ftf** *1±'S>«-&I* F E TC0^-7ttffiB#C0#afiE»l-=k 
y TStt«®»3!)<«RRRrfl|tft4. Kf^lCOtxTI*, T 
Htttt@tt**J*-r«4r*/<->*£Sii1 COFET 1 « 
3C0FET 5S.Lf:m5C0F E T 7C0^-^ttSt?C0#ai- 

<fey*«-r*ja*K6ittf*ifi«ii tra«-efc*. 

[00 7 7] CCDJ:3|-, 4 CD«k d ft^t "Ttt 

li, »ffi***ffljft»1lfC»^*1±fcL^«*l=, FET 

icatw i=a?rr s * ^ / < •> * js^b <t ft y 'J^^b A<r- 

*fc^-V/^>^ ^atJiJI^^f i>fc<S6cO?lt±S LI^SS 
/ 5 >^ £ f5E»A<ft < ft S C t r% 

So 

[0 O 7 8] m 6l*C<DfgBJ!CQi£JS£0!|5 



(11) 



-2 5 0 9 6 3 



m&mmtimss t & f e t <d* >«s t or z> sum £ m ^ 

[0 0 7 9] £"T\ SKDFET1, $2©FET3S 
rJ«3C0FET5£:l->#S8l-U t4fl)FET6jt 

SS(i, F E Ttf^XfcjgT-liF E TA<+»l-1S-f > bf- 
^tfty KJi I* F E T #J £i!il§ U -7a * ? 

tfcgg t? it f e t A<« -r > t? — ^ > x t & y ;§J§!;j$ll-^ i* 

femtStlZtztb. FET0)7f>VimT°(D%.tiimtf-{-ftfr 
£l-><!: LT*Bg-f;h.l;£0 7 (a) J: 5 Icfc-Ii. CZ 

>tf— $*>x TEC -SffilC LTfcl+lS. com 

3 0M>$*<7£ 4 cl*iaJS;£«#l~ftLT^Ka>fEffl£ 

r*. -rfcfr^AaarF- 1 otta^as^-i 1 t^is^ 

l»ttrc»LTafe5«ll=tt«**L«*3©F ET 5tH4ffl 
FET6lillfj&<ffi<!:J|TEc#-i>fctoEI7 (a) OTmiHSS 
I*, 07 (b) (D^fiilelSSira'Ec-rcir^r'i-JiillHlSS 

[0080] O^IC, f 10FETK !2ff)FET3 
&7J»3CDFET 5$^-7«Sl-L, I4(0FET6J 

«fflils]&f±. fetw >tf^r*<D*£}5iffi#+»'h £ 
t Lx£m-tHi£m7 ( c ) (Dj:?ic7Ec-5o -ct?. m 

7 ( c ) *©Sl©+ + /05 2all 1 3(DFET5 

[ o o s 1 ] usstfij 5 <omf>. mmm 1 roti/sictt^r 

AAS^ 1 OtfcbTjSsHM 1 t*tt*3E«KI=I15lll=» 
[O O 8 2] Hfi£#ij6. H8l*C0)^|Bjroll»J6$jp 

-rigi&B-<?fc&. *ifi«6-ei*aiaiatttTffificffiiii* 

FET1> f 2©FET3Mf 4fflFET6^t>t 
ffilcU m3 0)F ET 5^^-7«St LrffiildlSS^IS 
J*-*"*. CCD#{gT'CD*fflIH]i&li, FETA<7|->ttffir* 
IS F E T > e— S»*>X <t TEC y ffiJl;^l-^l* 

F E T li L > — 7ttSlT*li F E T A<S-f > f 

-y^xtay*Ha«^i*aBf**i*fc». fetcd 

(a) 0><fc5|->Ec-5. Z(D e fc5lcA734g ; f : 1 OttB*^ 
fl li £$§,$;±:!&8&l::*J Ltl 3 0FET5 liMteiS 

©FET6St>^itLtfe<©[*l3©FET5© 
I - <fc S « m sfc « # CD £ S £ R>j it -T -5 fc * T? *> & . 



[0 0 8 3] £"t\ JSlOFETI, f2fl)FET3S 
U:m4(75FET6^^-7t>tSI=L. g30FET5$t 

ffillE&tt, f e TO)jr>Vimx'<r)mtnmtf+ft'l^ i^t 

LT^B§-rtLl*lll9 (b) CD,fcdl-TStifflit^lH]S&<b 

1 O tfcb^iiHM 1 t*tt«Sl±KlKlcE5»JI=»«4*t* 
F E T<Dgfeft#M-5>fci?X ^fflS<t LrroffiiM«^7b<^ 

[0 o 8 4] mmmi . mi o{tz<D^BM<Dmmm7^ 
fji-f®$&mx'3bz>o mmmi xitmmm6 tmm^mm 
®mt TMi&ttMfrms&t&mwiiL&ffii&t-r&ijtoX' 

&y. E8lCfclt-5^ 1 ©+-V/<*>^ 2 aSTjf2(D+ 
•W\°->£ 2 bA<^^L^ci:A«||»]6 t^TEC-S^-efc-ljo 
H]1C>J 6 T-l* F E T l-3£5lJI-S^$*ti)^ -V/^>* ^ ffl 
L^T Tfflfi*|Jt*|Hl»*«fiRLfcA<. *^S^J7|CfcL^T 
I*. Hffi^J6lcfcltaSgi (D^-V/^>^ 2 a&u:»2(D 
^-V/^V'S' 2 bOOttfryi^ F ET<©^7tt^|e*5lt-5 

xmm-?z>, mw^-oi^xit. Tmi&te&frm&$mf$. 

m-V/^^SKDFETI. fg2CDFET3OT7|- 

^tt^T-ro^fiic.fcy ns-t j£ £ & it « HffiflJ 6 0 

We**. ^JS^J7 0Dii^. ^JSeiJ6C7)«fi£l-Jt-t+A' 

[0 o 8 5] H&0IJ8. jy.Ti~ccDS§a^a)Siss^j8 $m 
lr•oL^Tl^^0^-ri)o nn 1 ttc^^a^wsi^js ^^-r 
isis&mT-fc-i),, mmm8xit. mmmt-vTm^mti 

L> ;rl[fiffiil*lia»twffitt«Jl*lll»tS«lMi7L* 
[0086] mi 1 ^fflL^ib^icoLN-cljiB^-r 

£o\ S1©FET1. IS3(7)F ET 5Mf 6® 
FET8jt>«ll:L, I2CFET3, ^4CDFE 
T6Si;f 5(DFET7$t7«Sit4i:. FETA< 

i* f e ta<+»ic-|£-i' i/e— ^>xtTEc ys 

S;JS«^l* f E TflliJ^ililU -At7ttifliFET 
A<«'T>t 0 -^>Xi:)Ec-S/'-tolc, i«Jg;^l^ttM5iJlc 

S^LfcisisSffiiJ^ffiii-r'So £.^xz.<nt%<nft>i®%&<D 
^-^ttteroo F E TOTjfifitfitAH-^l-'J^ 
L^i: LT*B§-T*ll*0 1 2(a) <D J: 9 1^^ 3 <D*V/< 
v^2c. f 1 <T>4>V'J '? 4 a&l/t^CD-f >-5»*-?$ 

4 bict'y ^^/\-ry\°x7-cju-5f $tf/fiL<i4sii^-[Hii^ 
<t Lxttmt&o 

[0 0 8 7] O^IC, f 10FET1, S3fl)FET5 
JBllfimeCDF ET 8£*7ViMl~L. S2(DFET3, 
||4 CDF E T 6MI50FE T 7 t f -So 

C<Di:#(D^taS©^«[H]^l*. Jf>tt^T*(7?FET(D 
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igt^;^i*<+»ic/^^L^i: ur*as-r^i*0i 2 (t>) © 

[008 8] CCDJ:?!::. FET©t^li:t7ttffi 

i*«»L. 7rsttftai*ia»twStt«a*iisiBt* 
[o o 8 9] njg0ij9. mi 3izz<D%w<Dnmm9$: 

a Xtf* 2 0 2 bA<4-UC:t*<S]5£^]8 

[0 0 9 0] HJ£^IJ8 7?I±, FETfljy- Y-W&\Z\f> 

CD F E TfcttWlcSMS 2F*t**-W<S'* £ffll^T 7T M{£ 

*B»*iEii&s«ij*Lfc*<» *itfci9i::*si*Ti*. ussgh 

8lcfclt-5^1 2 a XtfB 2 

2 bfl)ft*3yi=, FETCD^ttfglCjfclf^fijS^ 

•5. CCf. HI 2 (b) (::«■*- *StiffiB:h.|l]»i::«fc 
•StetBSft** 6 3, H&St£ f irlhfxhJ:. 11©* + 
2 a&l*Sg2CD*-W^>$ 2 bCD^-V^SitC 

3 f*a 3 1= j: y #£-5 c <t *<sn c^irf-So 

[00 9 1] 
[&3] 

93 



C3 = 



tan 



50 • 2 • ;r • f 



[0 0 9 2] -«MI=FET©*7tt*B*<&£»l«fl-tt 
Sftp F)siTCD'h£lM£<!:fc£>;&<, £S[3fr fbfiJ-S J: 5 I-* 

ffiSfH*fcl**£ld\ FET(D:J-7tttM*<©8»J*«-* 
«J*#ttFETffltt?— h*S*l=tt#L-Ctey. CCD 

ctt,Ri^T?fe-5. mmz-oi^xit. nmiii.mm*i\B}& 

[0 0 9 3] ZO&olZ, mfa9i9 0)£.?te&}tfL£irtl 
ic % f E T l= £$| lz»«ff * * v / < -> * A«=F5 1 * 

wcit. ffiJs&ft*i::£i*«ja&tttti±g{ba>£H 



[0 0 9 4] mMM 1 0. 01 4(i^C7)^B^tX>IISS^lJ 1 
0£iF-f HS&ll-efcy . 01 1 l=*Jlf-53&3<D*-W^> 

£ 2 c <t*<*i£0>J 8 tPfc-s^-efc-s. 

[0 O 9 5] SHfi«8T?tt, FETffly-hlgl:e> 

CDF ETlcMJiJI^g^^^^^-VM'^'Si ^ffllNT7r§y{4 

8lc33ltSm3<7)*-V/^>>^ 2 cCDf^yiC, F E TCD 

* z> ttfflic *J It 6 * tt S&ffi jt^@S& £ 
«*-V/<*>f iLTfUffl-T*. CCC, Hi 2 (a) IZ 

* f ittllt I3©+V^V^ 2c©*t/^V$MC 

4 i4ife 4 ic j: y £ C t t> *IT l>-i> o 

[0096] 
[»4] 

C4== 50 - 2-7T- f -sinCe4) C P F3 

[0 0 9 7] -|SM(=FETc7>Pt-7ttSlB#CD^aBg»r4 
3Sp FJilTCO'J^lMil.k&Sa^ IS4 7^e>¥iJ-g>4: 5 I-. 

ti^ac 4cdmi4^£ < 

*B£frl^=l , »lS'&l4. F E TCO^tfcglB^CDgSJiE*}'^ 

14. wat4ffiii*lsl»*'«lfi6-r«^- 5 CO F 
E T 7CD^^tt^T'C0#»lr«fc y*«rsjS*i»iti** 

[0 0 9 8] cco«fcaic 1 ocOcfc^^^^-r 

^x(4\ < t y fct^^^*H»-cttffl Lf= 

t-^^lc, F ETI-a£5lJI-^^--S*vAv^A^^<t 
fcy'MHbA<-t?#. *fc*-v/^>^ Sa65iJI=S«-T4fc 
4f)C0?iaiL^/'?^ — >tff5S4-f ^WPZWUXtfti. 

[009 9] mt&m 11. El 1 5 I4CCDHB^CD3I)5S#J 1 

1 ^jF-rmssiii-rr-s&y . 01 1 icifeit^m 

^2 a. ^2C0*A'/^>^ 2 b^(^lg3C0* J r/^V"S? 2 
[0 1 0 O] H)5S«8t?l4. FETCO^*-K«SlCt°> 

CO F E T ICM5IJ ic^tf * 4x •& * V / £ £ ffl t > X n m®. 

*B@tt*««Lfc!6<. Ute^ji iicfc^ri4. HiSCTs 

l-fcltii*A'/^->^ 2C0«^>y|-, F ETCOTl-^^gglC 
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tfl&4frj:y#£a 0 

[0101] -ttMlc F E T(D*z>ViMm(DBm.f£fttt 
Stp FKlTro/h^F lMi£ft*jb<, SS3SU:|Sif4^f,#iJ^ 
<fc?IC ^ffiSt LT^ffi-r^^;SIS*<ffi^lSi:C3^ 
i;c4<7>flSli/jN$<^-5fctf). ZCD^dftitiJl&SlSI-e 
»f^**1**»*l*FET©^-7«ttll*a>S«J*»lcJ: 
U wS»fflia»36<«flRpI<IBt<i:*. Mftirot^rtt. tt 
S**l0tt*«J*-r SSKDFET1, 16 

3 50FET 7 CD^ttfST'CD^filC 

[0102] C©«fc5l=:. SgffiffM 1 <D«fe3'ft««t-r 
*U4\ VKItMMff-ClWiitfei^lHi:. FE 
T|c3|?iJlcg^-r 4* -v ft y 'MHbA<T* 

#. *fc**/<5/$r fcafeWlcfiWf 6fctf>CD3iai L$£S& 

/<* ^ «i-f * j&^tfft < ft £ c <h r% 

-So 

[0 10 3] Slfetfljl 2. Ell 6teZCDfgBBCDSIJ5E#J 1 

2^*^-[E]gSgir'fe^„ §ys#J8T*i4. TtMiktt'MfrlS 
v&t nmimm*imi&t £ f ET<D*>ttm 

[O 1 0 4] S20FET3, S40FET65 

yS5ff)FET7^t>»L, f 1©FET1RI/ 
f3(DFET5 ttZtftmt LTiI«lHltt£flMWS. 
Z(Dtt^T-<D^ffi|n]S§l* % FET^^ttl-pliFET 

*H-#l=«-f > t-^>7 i: ft y ffiJil&flHl-tt F E T fill 

-»t7ttitliFETA«S^>tf- 
£fcy*JHSMI*l4i6»r**t*fctf>, FET©t>«l 
^CD&ftMA<+^£^<t LT*i§t-*Ll;£g! 1 7 (a) 
CDckdlcft&o ccDcfcdf-A^if^F-i Otaj^iis^i i 
£&t£*-±mmzttLX. SlOFET 1 <tfS3cD F E 

CCt, 120FET3MI 40)FET6J7|-Vtti 
<tLTfc<CDI4. «1©FET10t7ttit'(D#i)5 
^tf 1 O^O?-?*? 4 a £0ftSf::j:&XJa&<g«-0 
ttS* ai/l3©FET5©t7ttit©tl^i:I 
2©-f i/^<7^ 4 b£CD*ffi[=.fc.5i«Jl;ftfl^<»3Ss£ 

[0 1 O 5] O^Cl. f 2©FET3. SI4CDFET6 
S(/f 5©FET7jt7ttltL, f 1©FET1S 
L^ifi 3 CD F E T 5 &*>tf.m£ LT<4tBit^-Il]K*«fiE 
•T-i), CCDtt^TCDSHffillS&te. FETCD* ^liTrCD 
»ffi«W+#/hSl*iLT*IS*-*itfHi 7 (b) cD<£ 

ic, f E Tfl)t >*8i: 1 7tt»fc S«»L, ililBSS 
iwfflii«jt*@i»ts«»s.*ct !=■«»: y, phs&cd 



[o 1 o 6] HSS0IJ1 2<d«^. SIJfiffllsrofitfiKiztb^ 
TATjiS^f-l Otm *4g^1 1 t^-JiS^^SESlciSJiJir 
^^•SFETWSl^MSfcto, f£*ail<!: LTCDii 

[o 1 o 7] nsgffiji 3. 0 1 8ftz<nmM(Dmmm 1 

3 £*-Tls]E&ll-tffc.5>„ HJfiWl 3-eiiHJS^Jl 2 i: 
«lciii!lH]E&<h *£!&4B£*IeI&£: **J*if 
-5t(73T-$>y. IH1 6l::;fclt£fg1 <D+^/\°:>$ 2atf 
ft^Zt*<HSfe^J1 2,hMft-5,£T-fc>i> < , %jjK£l1 2f 

Hit 2|cfclf^Sg1 CD+V/^vS 2 a(D{ttpyiC> F E 
T CD ^7«SICfcMt^>#S^^ tt £{fr|gi&*ls]&$til 

Mitm j1^Ih]S& h * -V / <-> £ $ » 5 CD F E T 7 

©^-^««i-c<os«i=«fcys6a-r-5jfi*RitiiiisfiWi 

2 tls]«t?fc-So HJS0IJ1 3CDt§-a\ H)j£0iJ1 2CD4SJ& 

tft-5. 

[o i o 8] mmm 1 4. 11 9i*zcd^cd^js0iji 

f-^\ HiStf'Jl 4TM4»aig»iwffiti*«;h.lI]!&4:£ 
to & x. & fit f& t -? Z> £ CD T? -2> o 

[0109] £"3. S1©FET1, f 3©FET5S 
(/l5©FET7^t>ttiCL, f2©FET3SU: 

H4©FET6^t7ttii: Lxaaiaia*«^*. 

d©tttt-COMfffiigg&«\ FETtftVttSt'liFET 

aH-tti::®* > £ ft y natter* f e t m 

£iiaU -*^-7tt»-ettF ETtfiB-Otf-^X 
i:aS:y»Sa«#l*JSBr**t«fctt» FETcD^^ttS 
T'CD^gfc^^iS^+5i•/^$t^i: LT*(B§-r*1.l4ia2 O (a) 
CD4 5lc^c-S 0 CZT% H©-f>^5'4a SLf^lp 2 
CD-OS^S 4 b©g»*3SHa«#l=»L-f >e— 
>XA<+»A#< LTfc It I4\ 1 W'T 

^^*^7^ 4 a&U;!S2 0M ^^^0 4 b (4AS%1t#l = 

^tLTitBfcD^ffl^-r-So -rft^*»A7iii^i otaj^ 

©FET 1 SlI):SS3cdfet 5J4M*fti« < !:Mft1±-5/=«!) 

B20 (a) CD^ffi[HSSl4, 120 (b) <DWmi°l'S&£ 

[0 110] O^IC, H1CDFET1. f 3©FET5 
S0^IS5CDFET7^^-^ttffllcL. ig2CDFET3S 
i;^4CDF ET G&*^m&£ LT{44Sjl*llHlK£«J« 
^-•5o -cD«St?cD^111h]S§I4, F ETCD^-^tt^r-cD 
ttiatt*<+#/h*l*£LT*lia-r*U*H2 0 (c) (Del: 
5l=ftyttffl»H@ttfc LTftffl-r-So CCT% g!2 0 

( c ) cbtf>|g 1 CD^-V/^>-S« 2 a I4m 1 CD F E T 1 CD^" 



(14) 
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y&m~ is it a g«j«^T' fey. £ fcf& 2 © * v / 

[01 1 1] mmm-i 4<dms. mmm8<Dmmi~tt<< 

[0112] mmmi s. &LTizz.<»&w(n>mMMi 5 
£miz-oi^T®.m-t&<, 112 1 itz.<D%BM(om^m 1 5 

£jF"f 08&ll|T?fc-&„ 5US0I1 5T'lt H^JIT'TM 
LfctCDT-fc-S,, 

[0 113] £?\ S20FET3, lg4CDFET6£ 
#>ttffiKU »1©FET1. i3(DFET5ft7 
tkmt?Z>t. FETA<^->^r'liFETA<+»lzig 

> tf-$*>x t u y f e Tfjj zmm l . 

ffiJl-jS1f-§-l*a£?UI-g^Lfc[slKll^ia31t-i)= <fc 

t o>tsttfiiA<+»ir/ix £ t l r *B§-r^.is m 2 2 

(a) CD J; 5 l-SS 1 CO-f £ 4 a Sl/SS 3 (D F E T 

5 CD^tKpJI^fclt&^fijS^f-cfc-SfF? 2 CD* J r/^>£ 
2 bl'cty LCSo- /N°X37^;U^^1tfi!cL{itBilJtxlsl 

[0 1 14] "^^ir, f 2fl)FET3, »4fflFET6 
$*7&.m\ZL. KSKDFET1, f 3©FET5?t 
^tt^tf^c zcoi:£co&*gS§cO«I[E]S&l;i:. 
ffiTCDF ETCOffifi^AH-^'h^i: LT*Bg-f*il£gl 
22 (b) COdcdl-t^CO-O^S 4 b. IglCO^A' 
2 air,*; y LClbW/^^^^J&Uiffi 

[0 115] CCOcfc^l-. FETC0^>^pJ<t:^-7tt^ 

£m&±!famzm.mizmMt5*i2> f e T<Dmm<m&tz 
[0116] uss^n 6. mz 3itz<D§&w<Dmi&m-\ 

6^*T@^Elr'fey . H2 1 iCfclt-Smi ©dr-V/N°-> 
$ 2 aA<4-LNC tA<HJSfiflJ1 5tI4^^T'fe5. 
[0 117] Hl&£#iJ1 5T*I*, FETCD'7-*— hffiSlce 



CCD F E T IcM^lJlrgl^ft-i^-^V'* ^ffli^r L c 

mmm-i sicfcit-ssn co^/n'v* 2 acolyte. 

f e t 3 <D7i-7tt^-co)#ai= j; y nn-r^^^i^iti** 
iije^ji 5tmnx'&z,„ mmmi eoms. suswi 

[0118] mm.mi 7. m2.4r[*z.<r>m%<r>'gm.'m'\ 

&®mt l cm&.mm*i®&t & f e 7m*^m&t* 
7ftm&mi^xv}mKxm&&tem:£2zib2-ez>mf$.t 

LXl^tztf. HJS0IJ1 7T-[*ilillH]Sg<!: LCS^Stt 

[0119] £-T. iKOFETI, ^2©FET3J 
TTVttfilfcL. m3C0FET5$^-7^i:LTaigls] 

mzmfc-tZo z.<DVtmx<nmm\Eimt. fet^> 
tfgm* f e T*<+»icnE-r > t 0 -^>xt^c y*;j!& 
ii-^i* fet ffiu^aii l . -st7tti-ei* f e t *<« 

-f > t°— ^* > X t # y «^ ;^i^l*ilSf * *l£ fcto . F 
ETCO^->«^r'0)Jg*jifiS*<+^^t^<!: LT^fflS^-^ 
li*U2 5 (a) CD^aiC^C-g),, CC-C. I2ffl^>5'^ 
^ 4 b(DSSft^S)l;S<l-^-^^L^>e-^>XAtH-» 
*£<fc-5>fitl-LTi3l-H;J:. cco^ 2 CO-f >^*-i7 $ 4 b 

0<ttti^i4S^1 1 <t^$g.5>i$mi-^LT365iJlc 
ti&m 2 CO F E T 3 l*Pj8»Jii:^.^1±'5)fctogl 2 
5 (a) <nmffi\BlW£. 02 5 (b) CO*ffi(l]SS<?:m^ 

[0120] O^IC, I1CFET1, |20)FET3 
^^-7«ffi|ZL. |g3C0FET5^^->«^t LTfiffl 

^n]iK^«i5E-r-So z<D#.mx<Dmm\simz. fet 

cO^>tt«T'COffi*nffi7ti<+^M^t^ LT#ffl§f +tl**ia 
25 (c) (Dcfcpl-fc-So 125 (c) cfCDS 

1 <0^r-V/^->-S» 2 a It. % 2 CO F E T 3 CO^-^ttffilr 

(t-S^fiE^-efc-So CC0J:5I=. F E T(0^>ttHs<t 

^tJJ&x.sctlr.fcy. SSlsl£&co®Jife4S^»cO^^ 

[01 21] nmmi i<»m-s$. mmmi sco^iztt 

^TA*S^1 Ot&tiim* 1 1 «»: £^±S£S&f-it*iJ 
lcfg|iS$*T.-i,FETCO^*A<M-S>fcto, ^fflSirLTCO 

[O 1 2 2] UlSS^J 1 8. I212 6l*CCO^BJCO^JS0"J 1 
8 ^^-nHlSSm-efc-So *ffi^J 1 8 -^l*Jli§lH]^<!: L C 
m&mmft\3& t&WWix. Zffil&tir hi (OX fo&o * 
•T, SKDFET1. IS3C0FET 5^^>tfe^|cL. 



(15) 
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Z0ViMT'Omffi®3&\t. FETi't^ST^FET 
>tf— *>*£#yaSJB*fl»l*F E TfflJ 
fiiSL, -^t^tl-eliFET^SOt'-^^X 

tftysjaa«#i*a»f**t*fc«), fet©*^© 

■c<DjS8ifiia<+#>hSi*£ L-c*B§-r*uiE] 2 7 ( a ) 

©J:5l=ft4. C©J:3lcA*Sg^1 OtfflASfl 1 

i: s *s&±it l ti 2 © f e t 3 itmmm t mft 
it&tztbmmm&t LTfMH-s. zcr% S3©fe 

T5|t>ttit LT3S<©l*Jg2©F ET 3(D^"7tt 

»-?©#»£» <tmi 4 a ta)^ffiir«fe^> 

IS IS M£ £ Rfr Jh-T -5 4t> T? fe -i> . 

[0 1 2 3] O^l^ fg1©FET 1 . S30FET5 
^TT^ttjBKU $2(DFET 3 ^^-Vtt^t LTliffi 
at*Ett*«fifc-r«. C<Dtt«jT'0)^ffl[Hll^l*. FET 
©:*>#I§X©J£fim*H-#'J^ LT*BS*-*U*BI 
27 (b) ©J^lzft-i.,, C0>J:7l-. FET(75^->« 
»fc:i-:7tt«£M»U 3iAls]BJ:&li£*(Blft£:£ti] 

^tA^T't-So £lfefl1 8©«£. §SS£#IJ1 5©1#J&I:: 
it^<tA*ST1 Oi:ai73affi?:1 1 t £«8£±tft&|::it 
MI=ft«SftSFET©**;&««£fc«>. iffiSIt Lt 

[01 24] 9. H 2 8l*CCD#§l?8(7>SiJ&$0lJ1 

m=.ma\sttkt l c monism &®&t &w&x.z>mi$.t 

titffl-efel), 02 4|Cfcl+-i>» 1 ©*■*/*:>$ 2 a 
*<&UC,!:7!)<iii£0iJ1 8 <tHft&£T*$>6, *JS0iJ 1 8 
X'ltF E TIC3fe5IJlC^5 +l^>#A'/N°->^ ^ffll^T L C 

mmmi sicasitsssi ©#*/<->* 2 a <Dft*>yi=. 
tt£t»u*-rs t Lxmm-tz. mmz-z>^x 

I*. LCStt«**iatt**J£**4rV/^***l<D 
F E T 1 (D5f7tt»-eo)§fil=J: y SfcR-f £.6£l&i7f;£ 

nas^n 8ti5ifli-efc^, 0 use^j 1 9<Dms;. mmmi 

8<D«fiElcJt'<4rV/N°->^A^g<t^-5fcto, MIC/Mi 

[0125] HS60U2O. 12 Qitz.a)mm(Dmmmz 

o^^-THSSEltr-fey s S*£0di T?Ui^Lfcgl1 4>SS1 

©-f>£*?2 4 a 3b<g^* *lfcl 2 © F E T 3 ^ Sfjf 
aSHT-fc-So EHcfcl^TSS2©F E T 3©SSti£l*. 

IEML.. KU-f >li/^->1 2iv-XlI/^- 
>1 3 komiz-f- 1 4£E«Lfc*l:: 
tfto-Cl^o £fc. Y-t-««/<*— >1 4li*S2lc 
tttt * 4tfr -aWMzSI #Hi.* *tT *5 y . v - \°* 
-> 1 3liY- h-m*I/N°S->i 4 • ^j^^riii 



It4fcto, I7^'Jy5?1 5a^Ltft(DFETt(D 

[0126] 2»a*T?, 1 8i*@ 1 icfcitSS? 1 ©-r >Y 

»S/n°^->i 2 aOT5fe3i6SPlc*gS£$*U V— 
3 aO)5feiiS|5[cxT^y -v^ 1 6ICJ: 

7 i=T««««Lrfi y . patrcy— 1 

3ifoL^i7^'J-yv1 6 icTflMftlftSt L fc^ift <t £ 

[0 12 7] fil±©«fc5ft«Jftfr*ltf. mi£V>Y 
^*fflf§S&/^->1 8(DM^. ^g«FETiffl 

sut^— is 1 9aMi 9 bfrt,3itB-rii-&i::.bt:-<, 
to. <t^?<7fmmffi'*$— >i 8©i2Hicf5#s*ift 

[o 1 2 8] MIC -«WI=Bra©»ffl«*#*fc»l= 
<&X £ £ ft & -f > $ SI*. fllfflH sft«Ji<* < ft * IS 
£*'J*£lMS<!:ft-5. ■€■ CTrEI 2 9©* 5 fttt3it?fcft 

r*, ■<^y j y*mm&i^— >i s^yKEit-t 

[0 1 2 9] ^CT'IJ. m 1 •t'OT'T 4 aOT*8i£ 

^#Jlct oTlKBJLfcA^ i&W-OVZitlz-^l^Xbm 

I*. KU-f — > 1 2 t*a L^^T^'J »;y 1 

7|cr|^L. V-7fg/^->13t*5L5i77 
'J 7V1 3lzxmmLXl^Z>t>^ xt^'J-vv16, 1 

^"?^^fflfS^/N°^->1 8©i3|4ffi^, KL-f>lS^ 
2 — > 1 2(7)^ft< 1 1 1 *Jil±<*:. V-Xli/^- 

>1 3©4>ft< tti *ja±<tic}gi^ur=&l5]«ftlb# 

[o 1 3 o] mmm2 1 . ni3 oitz(D%m<omm.m2 
1 ^jF-r^itmr-fc y , mmm i ^raLfca 1 *m 1 

ro+V/^V^ 2 a *<3£firS;h.fc:* KDFET1 
iitll-efc-So EJICfcL''-Clg 1 ©FET 1 <D*®^igl*. 
*ffi^J 2 0 X~mm L tzM 2©FET3i: PlfS0ttt££ L 
TU§. 2 01*01 1-fclf^.mi ©*+/<V* 2 

a Icft^-T-ifJilTM I M=] >-x>+»"7?fey . COM I M 
=i>7 ? >-y-2 0l*SSTffl^/^->2 1 IC £ J;y^2© 
F E T 3 l~JS$^ccFftTL' v 'So 

[0 1 3 1 ] 4ffi^ffl^SS/N°^ — ^2 1 ali, KU-OW 

->2 1bl*. V— >1 3 a(Djfe«|«PI=x 
77U7V1 6lcJ;y^^+trtN^o SIC. < 
lcieB$^^TL^^«i!l©Ku^'>aa/^->1 2 if? 



(16) 
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1 3 if 5 L£i7?'J 1 6|CT*i 

[0 13 2] m±<D£5fc«i£<i:-f*il£. «S.I*J«^-ffl 
&l&/<*->2 1 RtmFETi©^/^-> 

igaMis b*NC»?iaj-r«-a-irj±x: s m+mm** 

2 1 Ictf?*^ 
fi«T?#. *fc, »ft-r*FETI=«e**t*EIKt<3!) 

[O 1 3 3] CCflt H 1 *a>fg 1 <D**'SZ'$ 2 a 

7I=tsm*l.. y-xiffi/^->i 3i'UJi7^ 

'J^i?1 6lcrg^LT^-5A<. i7?'J7i/16> 1 
7 l= «fc * j*#£e*Lfel***«tt. iffi 

; fffl«K/^->2 1^ KU'fVlS'^-VI 20) 
1 *KU:£:. V-Xttt/^->1 3(D'>fc 

[0 13 4] Hi£#j2 2. IU3 1 (i^(D^?§(D|t]5£01j2 
0M>£^£ 4 aySf**Lfe«2 0FET3 

igH-efcSo i3 1 fzfci^r. 2 2aiiKW>tS/^ 

£ — > 12ai 7-Xl|/\^-> 1 3 a fcflDIHIcy— 
hfg/^->1 4aJMU:i10FETti^fe 
2 2 b !i K b-f >tl/^ "> 1 2 c ^ V-XlS 
— >1 3 b i<0RS]f:i*r— h«S/<^ — > 1 4 b£ff2 
)JcLfcS2(Z)FET-ir;i/-eftS„ :tlb2O0F 

8/)<X7?U r/1 5 b f^Ltfli/^-> 1 9 a <t 

1 9bt<0BH:^J***ltL^o CCD^dl^ FETCD 

[01 35] HW] 2 3 . 03 2l£CCD^<D»&#ij2 

(Z)*-W*V$ 2 a 10FET1 

@3 21-fclNT. 2 2!4f 1 (?)FET-t;i, 

2 2a tl2(DFET-t;i/2 2 b lC»|**l4»^®fiE* 
tlTl^M I M=I >ir>-9"Trfo£ 0 C(0MIMa>f> 
*2 0I4. S^ffl$m/^->2 1 tXT^U 7V1 5 

■5fC x FETCDl^gPlzM I M=3> : x>+l-2 O^lBfi-r^) 

[o i 3 6] mmmz a. 3ttz<&3SEa>sfeS£«!i2 



a>**/<$/* 2 a A<K«**lfc* 1 (7) F E T 1 
ifiHrfcSo H3 3f::3Sl*r. 2 3I£SM OF ET-tzJU 
22atl20FETt;i/22b Icft^^ff^, KU 
>1 2 b<!:V-Xll/^->1 3t(D 

So COctai^ FET(D Kl/-T>lg/^- >1 2 b 
£ V— Xfl/^- >1 3 drlCcfc y ^ TvSUL^ 

*/^>$ 2 3^ FET(Drtgpic*a-r*^t"e. n^mx 

[0 1 3 7] HJ5£#IJ2 5. 0 3 4 l*CL<&S&W<D*l£tM 2 
5*«-ri3ttHT?ft*o 2 4[iISSli^^AV^t 
fey. »60>FET8a>KU-f >««I4. E3Kie»ffH* 

[0 13 8] SfelCiJi^lCOt^Kffl-rSo ilffi* FET 

mV\t. 6-OOF E TCD KU^f >tsai/v-xtfttt 
KSKSBrffi * * / n° v £ 2 4 |c cfe y gift 3? *t«: L jft £ tt 
otUSfctos @jFLTt^tV\V7X[HlScl:yi1 CD 
FET 1 ^e>|g6(DFET 8$t + 06O(/)F ET0V- 
X«a»tf KU-f >«^lzjE«ttO)«BEAV (> I tf> 
^^■^«j±|) ffPJDt^lli, y— h«EE*0 VtAV 
(Z^^^ZtlCcfcy FETCD KU-f V— XI 

So o^y > y— KDEECDftiJ^^iESe^Td ct^t 
ZZtzisb. «x«a*ffl*«ffi35<iE«ff***TT LIS 

ttT?(Dii»w»35<wtttftyn»lBWiii»*^*r/hS 
[0139] &fc\ »«»t Lra>»ftiBaf**ifi«!i 

ic-f > t°-^>X7b</h* < ft £ <k 3 lc**/^>* gjciS 

mmmmzitfLxmmt Lxftm-rz>o>v&nm£ l 

[0 14 0] &Lt. HJ£#iJ1 ^t>HJ£#j2 5£r<0»*B 
StflSfflLtl^ F ETOKlftlzfe^rf*. FET$-ti 

^^fT^c^^q,. $Kffi ^b2 5ST-cDl5i0Jfcfcit 

cfcy-f>^^«a>*#i^ti<z>*ffl^rti j:l^o 



(17) 
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[0141] SIC, HS£#J1 frh-mmmZ 5"C:I*=§-* 1 

<h LTtP]«llcf£tB|H]S&<!: LTlSttL^ftx&gAMtlf, 

[0 1 4 2] 

[ipjco*:^] ccofgB^iiJUicOcfcdictij&^-ci^-i. 

[0 14 3] CKD»jm::«fc;|lli. »ffi»a>#tJ*S-f 

^*atf**/^>5r*<ojii«t"S*i=«fc*Tffltat4ia*iii 

««<©*#l*»tt»-<?t»'hai::-e#» £fc. {448)1*10 

[0 14 4] CCOfgBJl|-,fc;h.f£. ig*BigC0*?§J&£ 

**tigteiTiia*ia*iiattt*«i#i^.**rttu, * 

[0 14 5] *fc. CCOf|B^|rJ:+Lldf. &&$s<Dmf$.& 

<< >?<7 $ au* v-? com*s^i=<i: * T^4aa 

4i@»tTSi4*BJJE^|Hl»t*«I«ljL*«lrtfcL. 'J^ 
l^l@S£»*fctof-&^ft'J^*CO*^/<->$ $ F E 
TCO*?ttl§CO#fiT|iIjtLfcCOT% *-V/<->$J?H=-|& 
#4>ftlvJ*I9ft^1S#*<#£*l5„ 
[0 14 6] g=fc, C©fBW(=«fc*ll*. l£*@SSC0tf>&£ 

a*tiHittiTaiiffia*iHittt*«8i**«fi6t u s 

[0 14 7] £fc. CCO^B^|Zj:*ll^ f£*B3§C0flfjj!l£ 

mmm&t'f >w $ At* fet (Dj-yvtmommom 
cor% »ffi»**j*-*-*iattsiFF-»!&<d>ft < ««*-£']* 

[0 14 8] C©*WI=«t*tli. *£*BfgCOtt;&£ 

*Tfflfi«a*.inat*w«A*«iat Lfc<©-e, 
»*«ua-r*0**^-**«d><i: < «a*-e/hffl<t*«» 

*<ft&*l.*. 

[0 14 9] £fc. C©*WI=J:*ir<. i&*B§§COf«fi!c£ 
JlilESSt. -f 9Atf FET0* 7ttffiO>&*G> 

**jE*i=j:*Taeffla6*@ttfc*wiiiii.*«*tL 

[0150] *fc. c©»flir«fejh.ii, *£*gf§co*tj££ 
-f if Atf* *coS4>3£f3EC: «fc 5 7T 



a*naatti«a6*ia»i"i?a6©jaiatti#tt*i*fci** 

m L X m SftftttttO) '> ft t *»*B*G> imh-** rt*6 t ft * o 

[0151] £fc. CCOSSBJIC^fctU*. ^ffi^CD^JS^ 
^>***Atf**/^>*»©lfc«l>5e»l=«fc**g{ft« 
a*i@»twffittffiJt*EIBt*«lJftA*»fifcfcL, 'h 

* l*»tB»£»*fctol=jfcB*'J*«*D**'<*>* * F 
E T(DJ-7tfLm<D&S.xmmLtz<DX*. * J r/*i'5m : F- 

m<'pu < /hffl<t»«**<#&*i*. 

[0 1 5 2] Z<Df£W<Dmi&m 1 OlCcfe*Ll*\ & 

** Tffi&ffla*i@»t Ta&fflji^sat *««** 
•v/^v^^FETco^-^ttffico^M-e^Lfccotr, * 

* / * m=* ft < 'hmi-mm^tm & * . 

[0 15 3] £fc, CCO^B^|-J;tl,l#. *£*g§§COt»Jl!c£ 
-f > £ A Of* * / < v * *CD*4" %ft l= cfc~* 7T 

ffla»»T*»«*i: LT!6^-r*fcit)lc^ft/Jx^Sa> 
*V/*->* * F E TC07t-7tt©C0§fiT'iliSLfcCDr% 
+ -v / \° v 5r n=HMMrtt < ']»S*»ffi»*<# 6 *l * . 
[0 15 4] *fc, CC09SWIcJ;*ilS, ^*SSCO*Jje$ 

«B©e!*©*+56»l=J:*wSlf4ffiai^Ettt*«ift* 
Sfllfifct LfcCO -e, ^tBS^fll^c-rSESS^ISA^ft 
< ««*-C/hSft»ffiS36<»€.*i*. 
[0 15 5] 3l-7«alC0^Sc0*+^SlcJ:^^M(4la 
jt^0S&.t^«J^x.-i)tifiE<tLf-CO-C?. 

[0 1 5 6] ^fc. ZCO^B^|Cj:+i.li, f£*BSgcoflij3c£ 

aaEs&i-r >^fMFE Tco^-7«^.co#a^co 

JII«*'5E*lcJ:«Ta!iaffijB*tEtti*W«**«flfei: L 
fccor% ^4SS£«J?E-r *@»*iF »36<^ft < tetm&X 
^Sft^ffiSA<#8*i.*. 
[0 15 7] ^fc, ZCOf|B^|Cj;+i.li. ^ffi^CO«fi££ 
*-V/n°v^ Al/F ETCOJf ?tt£!CO#gCO 
*tp^gfelz«fc^ L Ci?(44ga*t0Bi: L c§2(i4Bji^0 

[0 15 8] ^fc. CCO^B^lCcfctili. WS«(D«IA« 
-4 "^fO ^ At/ F E T<0^-7tt»0)S«©ill4'S«l=<t 

* L CM©4sa+t0SS L C S^ffiji^SSSi: £«&*.* 

/hffl<t»ffi*j6«»6*i*. 

[0 15 9] f-fc. ^0)*WI=«fctLl*. ^ffi^CO*)$£ 
Mil0SS<!: -f ^VlfBLlS- F E TCO^-^tt^COgfiCO* 

fccoT?, »ffi«*#fiK-r*®K*^»A<*ft < 
/hfflft»ffi»4<»6*i*. 
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[0 16 0] C<0*«ll=«fc*ttf, f£*9SS<D«/i)t£ 

aaisltt£ -f $ &LMp^/\° *>$r CD**S3&lc J: 3 

LCfitfcffi»*EIE&£ LfcCDT?. *£4S 

[0161] C<0f6WI=<fe*tl*» ^fBSfCOltfifc^ 

*saicj:4LcaiMaa6*ia»t*«!i«i*4fli*fc l 

[0 162] C(DS65Blc<k4x[i, FETirafejiJic 

*5l=LfcO-C» ElttS'MMb-C*, Mo/J\*lW>4T 

[0 16 3] Sfc, C0)f|B^ICj:+Lli. FETICM5UI- 

l/£}S<IEST?#&<J:-5l::Lfc<D-t?. Htt^/hSfb-e 
£ . J/3«tt/ < * — > lc J: -5 «± -f > * * * « AMS* L 

So 

[0 16 4] Sfc % -(E^ICcfcfrlS. FET(Dl^gPIC 

-f >4f^*ffl»tt/<5i — >*»fifc-r* = i:"C F E Tic 

-So 

[0165]ffc, Z<DS£B^|cJ:tlli. FET(Di*im~ 
M I M3 >f>*$l)StSC tt\ F ET|c3£?iJlr^ 
« $ *i 5 * * / * v S» co A HJ -h im m + 4 Ml £S > < * — > 

[0 16 6]*fc. CCD#gB.SI-J:*ll*\ FETCOWgPIC 

[oi6 7] -co5§Bji-«fc+Li*\ y— hmj±co*j 
m^am(Dm.E.X'^ 3 zttfvz&tztb. fet coiem 

ffi*©/hS<b*H«c:i:A<t?#4. 

[b 1 ] zoftwonmm 1 *«-r mavib&o 

[112] C(DSI0JcoSlffi0iJ 1 (Dttf^^Stn-r^lslKH 

[13] 
[04] 
[05] 



[B 6] 
CH7] 
T?fcSo 
[H8] 
[19] 

[01 o; 
[eh 1 

[0 1 2; 

[@1 3; 
[Hi 4] 

So 

[His; 

So 

[0ie: 

S o 

[0 17: 
[ai 8: 

S o 

[019: 

So 

[02 o; 



Sc 



S o 
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